A coagglutinating reagent has recently been developed and utilized in capsule typing of pneumococci. The reagent consists of stabilized staphylococci coated with specific antibody via the gamma globulin Fc-protein A reaction thereby orienting the antibody molecules with the antigen-reactive Fab parts outwards. Reagent staphylococci coated with antibodies directed against streptococcal group-specific antigens have been used in the present investigations. Overnight cultures of streptococci were treated with trypsin and then directly tested for coagglutination of selected reagent staphylococci on glass slides. In all, 179 strains of streptococci were analyzed by the method described. The results were compared with grouping by using Lancefield extracts in counter-immunoelectrophoresis and were shown to agree completely. The coagglutination method described proved to be accurate, rapid, and simple.
A coagglutinating reagent of great potential use has recently been developed and exemplified in a rapid capsule typing method for pneumococci (G. Kronvall, J. Med. Microbiol., in press). Reagent particles consist of formaldehyde and heat-treated Cowan I staphylococci which are subsequently coated by means of the Fc-protein A reaction with gamma globulin from rabbit antiserum with specificity towards the antigen in question. Specific antibodies adsorbed in this way to stabilized staphylococci will become oriented with their antigen-combining Fab parts directed outwards. A suspension of such staphylococci will be agglutinated by the corresponding antigen only. The antisera used have to be strictly specific as in any other similar immunological method. Preliminary experiments indicated that not only bacterial surface antigens but also viral antigens as well as soluble antigens could be identified and semiquantitated by use of such reagents (G.
Kronvall, in press).
Protein A of Staphylococcus aureus is a unique cell wall-associated protein molecule showing a reactivity of high affinity with the Fc part of immunoglobulin G (IgG) (6, 9, 11) . In the human, only IgG-1, -2, and -4 molecules seem to react with protein A, whereas immunoglobulins G-3, A, M, D as well as E are negative (10, 13) . Since F'c and pepsin component II do not show any protein A reactivity in contrast to Fc fragments as well as H-chain preparations, the reactive sequences are probably located in the CH2 domain region. Similar Fc structures seem to be present in serum samples of all mammalian species (12) .
The group determination of streptococci is most commonly performed by using various precipitation techniques with group-specific antisera and extracts of streptococcal group antigens (3, 8, 14, 16, 18, 22) and also by immunofluorescent methods (7, 17) . Direct agglutination of untreated streptococci by group-specific antisera does not work regularly for two reasons: first, group-specific antigens are usually not exposed, and secondly, many strains show saline agglutinability (15, 19 Preliminary experiments indicated that antiserum against group A, B, and D from Difco and against group C and G from Statens Seruminstitut gave clear-cut coagglutination reactions with the corresponding strains. Some of the other sera showed cross-reactivities. The variability among different commercial and noncommercial antisera has previously been pointed out in immunofluorescence studies by Franek et al. (7) and Pavlova et al. (17) .
Grouping of streptococci by using counterimmunoelectrophoresis. Group determination of streptococci was performed by using group-specific antisera (Wellcome) in counter-immunoelectrophoresis (T. Wadstrom, A. A. Lindberg, R. Mollby, and C.-E. Nord, Abst. MM nao. 29, Medicinsk Riks-stamma, Stockholm) against group antigen extracts made by the method of Lancefield (15) . The method has been employed in routine bacteriology since 1971 at the Department of Clinical Microbiology, University Hospital, Lund, Sweden.
Trypsin treatment of streptococci. Trypsin treatment followed Riskaer's modification (N. Riskaer, Ph.D. thesis) of Allison's method described by Rudd et al. (20) . Ovemight (2 ml) or 4-h cultures (10 ml) of streptococci in Todd-Hewitt broth were centrifuged and the supernatant fluids were discarded. Bacterial pellets were suspended in 0.5 ml of 0.2 M tris(hydroxymethyl)aminomethane (Tris), pH 8.0, and 0.1 ml of a trypsin solution (Sigma), 5 mg per ml in distilled water, was added. The bacteria were incubated at 37 C for 1 h and then tested directly with specific reagent staphylococci. No washing or centrifugation was found necessary, in accordance with the findings of Riskaer (Ph.D. thesis). It was found essential not to overload the proteolytic capacity by adding too many bacteria for trypsinization.
When a streptococcus was present in pure culture on a blood agar plate, a very rapid grouping procedure was possible. The bacteria were removed from the blood agar plate by using a sterile swab, suspended directly in tubes (3) containing trypsin buffer solution, incubated for 1 h at 37 C, and then tested with group-specific reagents.
Preparation of reagent staphylococci. The stabilization and coating of staphylococci to make specific coagglutinating reagent followed procedures described previously (G. Kronvall, in press). The Cowan I strain of S. aureus (NCTC no. 8530) was grown ovemight in CCY broth (1) , and the washed bacteria were treated for 3 h with 0.5% formaldehyde in phosphate-buffered saline (PBS, 0.03 M phosphate, pH 7.3, 0.12 M NaCl). After further washings the bacteria were suspended to 10% in PBS. This suspension was treated with heat by being pumped at a rate of 500 ml per h through a metal tube (182.88 cm long, 4 mm inner diameter) submerged in an 80 C water bath. The bacteria were thereby exposed to 80 C for 4 min and then quickly cooled. After additional washings the bacteria were suspended to 10% in PBS containing 0.1% sodium azide and kept at 4 C until use.
For coating of the protein A-containing, formaldehyde and heat-stabilized staphylococci, 1 ml of the 10% suspension was added to 0.1 ml of specific rabbit antiserum. After mixing the suspension, the staphylococci were washed twice and suspended to 1% in PBS containing 0.1% sodium azide. The suspension was stable for months when stored at 4 C.
RESULTS
Grouping of streptococci by using coagglutinating reagent staphylococci. One drop of each of the streptococcal group-specific reagent staphylococci was mixed with one drop of trypsinized streptococci on a glass slide and observed with the naked eye while tilting to and fro gently. In positive cases, coagglutination occurs within 30 s with the corresponding reagent. Typical coagglutination patterns are seen in Fig. 1 using these selected specific reagent staphylococci. Ten strains of S. epidermidis, 10 strains of S. aureus, 5 strains of Neisseria catarrhalis, and 7 strains of diphtheroids were trypsinized and tested against group-specific reagent staphylococci in control experiments. No coagglutination was taking place in any case. Five strains of pneumococci were also trypsin treated and tested with coagglutinating reagents specific for group A, B, C, D, and G. A strong, immediate reaction with group Cspecific reagent staphylococci was taking place. No reaction was seen with the other groupspecific reagent staphylococci. This apparent cross-reaction is subjected to further investigations.
Thirty-six strains of streptococci used as reference strains in other laboratories were grouped by using the new method employing group-specific reagent staphylococci. As is clear from Table 2 , an absolute correlation with the actual groups of the strains was found by using our new method. The presence of T antigens in trypsinized group A streptococci did not give rise to cross-reactions with other group-specific reagents. The antisera used for coating therefore do not seem to contain anti-T antibodies directed against T antigens common to some groups of streptococci. It might be possible, however, to use the present method for T typing also (Christensen, Kronvall, Perch, and Kjems, unpublished data).
In some cases group D streptococci showed a tendency towards auto-agglutination. Since reagent staphylococci were unaffected, the spontaneous auto-agglutination was easily differentiated from a real coagglutination. These strains also agglutinated in saline as well as in a suspension of staphylococci coated with normal rabbit gamma globulin. Auto-agglutination did not occur after the trypsinized group D streptococci had been kept at 20 C for 24 h.
The number of trypsinized streptococci still giving specific coagglutination with reagent staphylococci was also determined. Strains representing group A, B, C, D, and G streptococci were washed two times in PBS and suspended in 0.5 ml of Tris buffer, pH 8 .0. The suspensions were diluted in twofold steps and tested for coagglutination with reagent staphylococci (Table 3 ). The number of bacteria still giving coagglutination in these tests showed a mean value of about 1.65 x 10' organisms per ml. By using our method as described above, the final concentration of streptococci in the suspension was about 10' per ml.
Agglutination of reagent staphylococci by group antigen extracts. Since soluble antigens have been shown to agglutinate reagent staphylococci (G. Kronvall, in press), it seemed of interest to test group antigen extracts of streptococci against the corresponding reagents. One streptococcal strain from each of groups A, B, C, D, and G was boiled for 10 min with 0.1 ml of 0.2 N HCl (15 
